Alpha-asarone improves striatal cholinergic function and locomotor hyperactivity in Fmr1 knockout mice.
Hyperactivity is a symptom found in several neurological and psychiatric disorders, including Fragile X syndrome (FXS). The animal model of FXS, fragile X mental retardation gene (Fmr1) knockout (KO) mouse, exhibits robust locomotor hyperactivity. Alpha (α)-asarone, a major bioactive component isolated from Acorus gramineus, has been shown in previous studies to improve various disease conditions including central nervous system disorders. In this study, we show that treatment with α-asarone alleviates locomotor hyperactivity in Fmr1 KO mice. To elucidate the mechanism underlying this improvement, we evaluated the expressions of various cholinergic markers, as well as acetylcholinesterase (AChE) activity and acetylcholine (ACh) levels, in the striatum of Fmr1 KO mice. We also analyzed the AChE-inhibitory activity of α-asarone. Striatal samples from Fmr1 KO mice showed decreased m1 muscarinic acetylcholine receptor (m1 mAChR) expression, increased AChE activity, and reduced ACh levels. Treatment with α-asarone improved m1 mAChR expression and ACh levels, and attenuated the increased AChE activity. In addition, α-asarone dose-dependently inhibited AChE activity in vitro. These results indicate that direct inhibition of AChE activity and up-regulation of m1 mAChR expression in the striatum might contribute to the beneficial effects of α-asarone on locomotor hyperactivity in Fmr1 KO mice. These findings might improve understanding of the neurobiological mechanisms responsible for locomotor hyperactivity.